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(57) Abstract 

Hie human endogenous retroviral K (HERV-K) genomes have 
distinct homologies to murine mammary tumor virus which is in- 
volved in the genesis of murine breast cancer. By means of a polymer- 
ase chain reaction we amplified a 1053 bp DNA segment 
(nt6791-7842) from the putative outer membrane part (nt6733-7842) 
of the HERV-K-envelope gene. A 959bp (nt.769 1-7749) part of the 
amplified DNA was inserted into the pAX-bacterial-expression-vec- 
tor. A recombinant fusion protein of a HERV-K-envelope-portion 
with [J-galactosidase was obtained. A monoclonal antibody was gen- 
erated which recognizes the envelope portion of the HERV-K-enve- 
lope-P-galactosidase-fusion's protein (FP). This mAB is capable of 
immunoprecipitating a 67kD glycoprotein from the human breast car- 
cinoma cell line T47D, the amount of which is strongly enhanced af- 
ter stimulation with estradiol/progesterone. The same band could be 
precipitated from other carcinoma cell lines (Hep2, MCF7 and HE- 
LA), but not from the human B-Iymphoblastoid cell line Raji and the 
mouse myeloma cell line Ag8.653. We interpret these data to suggest 
that the antigen recognized by the anti-HERVi mAb is the transla- 
tional product of an active HERV-K-env gene or whole HERV-K 
provirus. 
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In the early forties the murine mammary tumor virus 
(MMTV) was found to be Involved 1n murine mammary 
carcinogenesis (Vlscher, N. B., Green, R. G. ft 
Blttner, J. D. (1942) Pro . Soc . Exp . B1 o.l . Med . 49, 
94-96). By means of hybridization techniques the 
existence of genomic Integrated provlruses could be 
detected 1n all strains of mice, in both those with 
high or low risk of mammary tumor development (Varmus, 
H.Ev, Bishop, J . M . Now1nsk1, R.C. ft Sarkar, N . H . 
(1972) Nature 238, 189-190). This fact suggested that, 
besides the presence of MMTV-provl ruses , other factors 
also must participate m mammary carcinogenesis, such 
as, pherhaps, the expression of nel ghbouring genes 
driven by the MMTV promotor. Even retroviruses lacking 
viral oncogenes may be Involved In tumorgenesls by 
Integration Into sites where they can activate 
transcription of cellular oncogenes (Varmus, H.E. 
(1982) Cancer Surv. 2, 301). Meanwhile, the 
protooncogenes c-myc, 1nt-l and c-neu were described 
to be possible targets of an Insertion of MMTV-provl- 
rus resulting 1n the development of mammary tumors 
(S1nn, E . , Muller, W., Pattengale, P.,Tepler, I., 
Wallace R ft Leder, P. (1987) Cell 49, 465-475), 
(Tsukamoto, A.S., Grosschedl, R., Guzman, R.C, 
Parslow, T £ Varmus, H.E. U988) Cell 55, 819=625), 
(Hailler, W.J 0| Sinn, E., Pattengale, Wallace, R • 

a Leder, P. ( 1988) Cell 54, 105-1 15).. 
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Recently MMTV has been drawn to the attention of 
1 mmuno 1 og1 s ts , because 1t has been found that 
endogenous MMTV may have a major Impact on the 
formation of the T-cell repertoire, MMTVs are shown to 
encode for superan 1 1 gens , which by binding to MHc 
class II antigens and to the V0-doma1n of the T-cell 
receptors (Acha-Orbea, H. a Palmer, E.- (1991) Immunol. 
Today 12, 356-361), 

The existence of a human mammary tumor virus has been 
considered for a Jong time/ but not concludlvely 
proven. In the early seventies the presence of reverse 
transcriptase activity and "retrovl rusl 1 ke particles" 
(RLVP) in the human milk samples was described 
(Schlom, J., Splegelman, $♦ & Moore, D. (1971) Nature 
231, 97-100). But, until now, there has been no 
evidence for the 1nfect1v1ty of these particles. RVLP 
with reverse transcriptase activity were also found in 
the human breast carcinoma cell line T47D after 
stimulation with estradiol and progesterone. These 
particles were shown to contain a glycoprotein gp69 
that 1s recognized by antlsera raised against 
MMTV-gp52 (Ohno, T., Mesa-Tejada, R . , Keydar, I., 
Ramanarayanan, M. f Bausch, J. & Splegelman, S. (1979) 
Proc. Natl .Acad. Scl .USA 76< 2460-2464), (Segev, N . , 
H1z1,A., Klrenberg, F. & Keydar, 1.(1985) 
Proc. Natl .Acad. Scl .USA 82, 1531*1535). 

These publications describe for the first time the 
detection of a possible retrovirus encoded protein In 
the human tumor cellllne T47d. 
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Another approach to Identify a MMTV-analog 1n humans 
was attempted by cloning and characterization of human 
endogenous retroviral sequences which hybridize with 
MHTV-probes under low stringency conditions (May, 
F.B., Westley, B.R. & Rocheford, H . (1983) 
Nucl .Acids. Res* 11 , 4127-4139), (Westley, B . & Hay, 
F.E.B. (1984) Gene 28, 221-227), (Deen, K.C. & Sweet, 
R.V. (1986) J.Virol. 57,422-432). 

These publications describe the HMTV-analoge In the 
human genome. 

One group of human endogenous retroviral genomes, 
designated HER V-K genomes (K represents the exlstance 
of a primer binding site for a putative tRNA-LysIn 
primer for reverse transcription), was detected by 
hybridization with a Syrian hamster A-type particle 
pol probe. Typical HERV-K-genomes were 9.1 or 9.4 
kllobases In length, having long terminal repeates of 
ca. 970 bp and genes for gag, pol, and env as well as 
a gene likely to encode for a protease (prt). The env 
gene 1s divided Into parts putatlvely encoding for a 
signal peptide, an outer membrane protein, and a 
transmembrane protein. The outer membrane part 
contains 7, the transmembrane part 4 possible 
glycosl latton sites. Sequence comparison of the 
HERV-K10+ genome revealed distinct homologies between 
HERV-K and MMTV, especially 1n the putative 
en vel ope-gene-r eg1 on . In contrast to other human 
endogenous retroviral genomes, this HERV-K-genome 
contains large open reading frames In the putative 
gag, prt, pol and env., region. The HERV-K 1 0+ sequence 
contains a stop codon at pos. 7210 that is not present 
1n the three other characterized HERV-K-genomes (Ono, 
M. F Yasunaga, T. , FH-yata, T. & Ushlkubo, H . (1986) J. 
VI rol . 60. 589-598) . 
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Thus, it seams possible that a HERV-K-prov1 rus exists 
which may encode for a complete env protein. It has 
been calculated by filter hybridizations that around 
50 HERV-K-provlruses exist per haplold genome, 
although it is not known 1f they are all complete. 
Furthermore, an 8.8 Kb HER V-K-mRNA transcript was 
detected in estradl ol /progesterone treated T47D cells 
and 1n other carcinoma cell lines by hybridization 
with probes from the gag-, pol- and env-gene region of 
HERV-K10 (Ono. M . , Kavakaml, M. i Ushlkubo, H. ( 1987) 
J. Virol. 61, 2059-2062). He describes the 
DMA-Sequence of the HERV-K retrovirus. 

The products of the HERV-K-genes have not yet been 
characterized, but It has been speculated that a 
relationship between RVLP and the HERV-K-genomes could 
perhaps be found (Ono, M. , Yasunaga,T., Hlyata, T. a 
Ushlkubo, H. (1986) J. Virol. 60, 589-598). 

In the present application we describe for the first 
time the Identification of a 67 kD glycoprotein which 
1s detectable In lysates from T47D cells as well as In 
other human carcinoma cell lines by means of a mAb 
raised against a recombinant HERV-K-envel ope protein 
representing a large segment of the putative outer 
membrane protein. 
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Materials 

Restriction enzymes and T4DNA-1 1 gase were purchased 
from Pharmacia (Uppsala, Sweden), IPTG, DNAse I , 
lysozyme and BSA from Sigma (St. Louis, USA). FXa and 
Endoglycosl dase F were obtained from Boehrlnger 
(Mannheim, Germany). 125 Iod1ne was purchased from 
Amersham (Buckinghamshire, UK). The pAX-veetor was 
obtained from Medac (Braunschweig, Germany) and the 
pINIIl-ompA vector was a friendly gift from Dr. W. 
Schwable, Mainz, Germany. 

CELL LINES 

The T47D, MCF7 (both human breast adenocarcinoma), 
HELA (human squamous cell carcinoma), Hep2 (human 
laryngeal squamous cell carcinoma), Rajl (human 
B-lymphoblastold) as well as AgB.653 (mouse myeloma) 
cell lines were maintained in RPMI containing 10% fcs. 
Stimulation of the T47 0 cell line with estradiol/ 
progesterone (Sigma, St. Louis, USA) was done as 
previously described (Ono. M . , Kawakaml , M . & 
Ushlkubo, H. (1987) J. Virol. 61, 2059-2062). 

ANTIBODIES 

BALBc-ml ce were Immunized 1 ntraper 1 toneal .1 y three 
times in Intervals of 2 weeks with 10 ug 
rHERV-en v-OM-FP emulgated In complete Freund's 
adluvans and finally Immunized 1 ntraspl eenl call y once 
with rHERV-en v-OM-FP lacking adjuvants. A monoclonal 
antibody, antl-HERVl, recognizing a recombinant 
HERV-K-en velope protein was prepared by standard 
techniques (Fazekas de St. Groth, S. 8 Scheldegger, 0. 
(1980) J. Immunol .Msfcfoods 35, 2-12). This review 
describes the production of monoclonal antibodies. 
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Hybrldoraas were screened by ELISA and confirmed by 
Western blot using r HERV-en v-OM-FP and control 
prot e1 ns • 

Exampl e 

PCR AND CLONING PROCEDURE 

A standard 100*11 amplification reaction vessel 
containing 5\xg T47D genomic DNA , lOOpM each primer 
(5'CAGTCACATGGATGGATAAT, nt . 679 1-68 10 , according to 
(Ono, M,,Yasunaga, T., Mlyata, T. a UshUcubo, H. 
(1986) J. Virol. 60, 589-598) and 

5 'TCTTTTGGATCTATTTAAAACACC antlsense to nt . 7842-7819 , 
same reference as above , 200HM dNTPs, 10|il lOx 
amplification buffer and 2U Taq polymerase (both 
Proraega, Madison, USA) was amplified 1n a Blo-raed 60 
Thermocycler for 25 cycles (92°C 90 sec, 56°C 2 win, 
72°C 3 mln). The resulting 1053bp DNA fragment was 
purified by agarose electrophoresis and consecutive 
electroelutlon and then llgated Into the blunt-ended 
Hlndlll site of pINIII-ompAl (Ghrayeb, J., Klmura, H., 
Takahara, M • , Hslung, H*, Hasul , Y . & Inouye, M . 
(1984) EMBO J. 3, 2437-2442)- This publication 
describes a expression-vector for E. Coll, which, is 
utilized 1n this invention. 

The DNA fragment was then digested with BamHI and 
partially with EcoRI and after agarose gel purifi- 
cation of the resulting 959 bp fragment llgated Into a 
EcoRI/ BamHI cut pAX-vector (provided by Nedac , 
Braunschweig FRG). Positive recombinants were screened 
by hybridization with the PCR fragment. The Identity 
of the insert was checked by sequencing of 200bp from 
the 3'terra1nus and found to be 99% homologous to the 
HERF-K-10+sequence. All cloning, hybridization, and 
sequerae 1 A® proe@diuir©s w©r@ d©n® ©eeotrdU rag to st&radl&rd 
protocols (Sarabrook, J . , Frltsch, E . F * & C3am1atHs, T. 
(1989) Molecular cloning Second Edition (Cold Spring 
Habour Laboratory Press, New York). 
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EXPRESSION OF rHERV-env-OM-FP 

The pAX-Plasm1d containing a HER V-K-en vel ope Insert, 
designated pHERVKENV-pAX4 , was transfected Into the 
E.coll TG2 strain and the expression of 
rHERV-env-OM-FP was Inducted by IPTG as described by 
Sambrook, J., Frltsch, E.F. a Manlatls, T. (1909) 
Molecular Cloning, Second Edition (Cold Spring Habour 
Laboratory Press, New York). 

The fusion protein was extracted from the inclusion 
bodies by the following procedure: The bacteria from a 
IPTG Induced . 500 ml culture were harvested by 
centn f ugatlon at 7000g, 4°C and 10 m1n. The cells 
were suspended 1n 5 ml PBS containing 1 mg/ml Lysozyra, 
1% Trl ton-X-100, lOng/ml DNAsel and 15 mM MgCl 2 and 
Incubated 60 minutes on 1ce. The lysate was then 
centrlfuged at 7000g 15m1n 4°C. The pellet was 
suspended in 10 ml lOroM Sod1 umtet raborate pH 9.0 
containing 0.5 CHAPS and incubated 30 minutes at room 
temperatur. The lysate was again centrlfuged at 7000 g 
15 mm 4°C and the pellet suspended 1n 10 ml 50 mM 
Tr1s/HCl pH 8.0 containing 8 M Urea, 1 mM EDTA and 
0,15 M NaCl and Incubated for 30 minutes at room 
temperatur. After cent r 1 f ugat 1 on at 7000g 15 m1n 4°C 
the supernatant containing rHERV-env-OM-FP was 
dlalysed against 50 mM TRIS/Hcl pH 8.0 containing 1M 
UREA, l mM EDTA and 0,1M NaCl and then loaded onto a 
20ml DEAE-Tr 1 sacryl chromatography column. Washing of 
the column was done with 500ml of 50raM TRIS/HC1 pH 8,0 
contanlng 1M Urea, ImM EDTA and 100 mM NaCl and 
rHERV-env-OM-FP was eluted with 50mM TRIS/HC1 pH 8.0 
containing 1 M UREA, 1 mM EDTA and 0,25M NaCl. 
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DIGESTION OF r H E R V-en v-OM-FP WITH ENDOPROTE I N AS E Xa 
(FACTOR Xa) 

200*ig protein from the 8M Urea fraction were loaded 
onto a SDS-PAGE according to Laemral 1 (Laemmll, U.K: 
(1970) Nature 227,680-685). After separation, the band 
containing rHERV-en v-OM-FP was cut from the gel and 
quenched 16h 1n 1,5 ml PBS at 4°C. After centrlfu- 
gatlon at 1500g for lOmln the supernatant was removed 
and dlalysed against FXa cleavage buffer <0,5M Urea, 

0 ( 1M NaCI , ImM CaCl 2 # TRI5 P' H 6 * 0i and then 

transferred to mlcrofuge tubes and Incubated with or 
without 1M0 FXa 16h at 18°C [ 200|il /react 1 on ). The 
reaction was stopped by addition of SDS-PAGE sample 
buffer containing 5% 0-mercaptoet hanol and boiling for 
2 mln. The samples were analysed by Western blot with 
mAb antl-HERVl and a negative control antibody from 
the same Ig-subclass. 

IMMUNOPRECIPITATION 

BSA, antl-HERVl and an ant1-tubul1n mAb as a negative 
control were coupled to CNBr-act 1 vated Sepharose 
according to the manufacturers instructions 
(Pharmacia, Uppsala, Sweden). 

Adherent cells (5 x I0 7 cells) were washed four times 
with PBS and harvested with 5mN EDTA 1n PBS with the 
aid of a rubber policeman. Cells grown In suspension 
were washed four times with PBS. The cells were cen- 
trlfuged at 1200g for 1 0m1 n at 4°C and the cell pellet 
solublllzed 15 m1n on 1ce with lysis buffer (0,5% 
MonHdet P40, 0 P §§ Triton X-X00, 0,5§ Deoxychol ate , 5mM 
EDTA, 2mn PMSF 1n PBS), The lysate was then centrlfu- 
ged at 15000g for lOmln and the supernatant 
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labeled with 1od1ne-l25 by the 1 odogen/1 odobead method 
according to the manufacturers Instructions (Piece, 
Oud-Bel jerland, Netherlands Labeled proteins were 
recovered from free iodine 125 by chromatography on a 
small Sephadex 6 50 column. The lysates were then 
precleared by Incubation with 200m BSA-sepharose (lh, 
RT) and then divided Into two allquots and Incubated 
either with 25 Ml antl-HERVl-seph arose or with 
antl-tubul 1n-sepharose (lh, RT) . The sepharoses were 
washed six times with lysln buffer containing 0 f 5M 

NaCl anri than cnc-r om»* i ~ u..rx~_ 
— . — — ** ~ "mih^ i c vuiici uuu bd i n i ny 

5%( V/V)B-mercaptoethanol (50ul) was added and 
Incubated 2 m1n at 96°C. The supernatant was loaded 
onto a SOS-PAGE according to Laemmll (Laemmll, U.K: 
(1970) Nature 227,680-685). 

After electrophoresis, the gel was stained with 
Coomass1e-brn 11 ant-blue, dried and exposed to Cronex4 
film (Dupont, Dad Homburg, Germany) for 2.4-48 hrs. 

In one experiment Iodine-labeled Hep2-lysate was Incu- 
bated with BSA-sepharose and antl -HERVl-sepharose as 
above. After 4 times washing with the above lysis 
buffer with 0,5M NaCl , the sepharose was washed once 
with PBS containing 0,3% TMton-XlOO and 0,1H sodium 
acetate. The sepharose was divided Into two allquots 
m 100 m of pbs with 0,3% Trlton-xiOO and 0.1M sodium 
acetate and Incubated with or without 0,5U 
Endoglycosldase F 16h at RT. Washing was again done 
twice with lysis buffer with 0,5M NaCl . The samples 
were then analysed by SDS-PAGE and autoradiography as 
above . 
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Results 

PCR AND CLONING OF A HER V-K ENVELOPE GENE FRAGMENT 

A 1053 bp DNA fragment ( nt . 679 1-7842 , ref . 1 4 ) 
corresponding to the majority of the putative outer 
membrane env fragment ( nt ♦ 6733-7842 , ref. (Ono, 
M.,Yasunaga, T., Mlyata, T. & Ushlkubo, H. (1986) J. 
Virol. 60, 589-598) of HER V-K 1 0+ was amplified by PCR 
using T47D genomic DNA as a template and an 
oligonucleotide -pr 1 mer-pa1 r synthesized according to 
the published HERV-K10+ sequence. This fragment was 
llgated Into the p INI I I-ompAl vector and subsequently 
digested with BamHI and partially with EcoRI. A 959bp 
fragment (pos. 6791-7749, ref. Ono, M*,Yasunaga, T., 
Mlyata, T, & Ushlkubo, H. (1986) J . Virol. 60, 589-596 
containing the EcoRI-s1te from the pINIII-ompAl-vector 
on Its 5'term1nus was Isolated and then llgated Into 
an EcoRX/Bglll cut pAX-express1on vector. This vector 
allows the production of a beta-gal actosl dase FP which 
should contain a recombinant HERV-en v-OM (flg.l). The 
Identity of the Insert as a HERV-K-envel ope gene was 
checked by partial sequence analysis. 200bp were 
sequenced on the 3'termlnus and found to be Identical 
with the sequence of HERV-K10+ except for two A to T 
substitutions at nt. 7657 and 7691 (Ono, M • , Yasunaga, 
T., Mlyata, T. & Ushlkubo, H. (1986) J. Virol. 60, 
589-598), which results In a substitution of Ser 
Instead of Thr and Val Instead of Asp, respectively. 
However, as found by restriction enzyme digestion, our 
cloned Insert contains two EcorRI restriction sites 
which are not present 1n the published HERV-K10+ 
sequence and which are not located Inside the 200 bp 
at the 3'term1nus. 

Figure 1 shows the cloning procedure schematically. 
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GENERATION OF rH E R V-en f -OM-FP 

After Induction of FP synthesis with IPTG, the 
Inclusion bodies were prepared from the bacteria and 
then fractionally solublllzed. The rHERV-en v-OM-FP was 
found to be extractlble In the presence of 8 M UREA. 
As determined by SDS-PAfiE , rHERV-en v-OM-FP has a m.w. 
of 155 (CD which 1s composed of a 118kD P-gal actosl dase 
portion and a 37kD HERV-K-envel ope-outer-merabrane-pro- 
teln portion which 1s the expected size for complete 
translation of the 959bp Insert. 

PRODUCTION OF A MONOCLONAL ANTIBODY REACTING WITH THE 
ENVELOPE PROTEIN PORTION OF rHERV-en V-OM-FP 

One monoclonal antibody (antl-HERVl) recognizing the 
HERV-K-envelope-proteln portion of rHERV-en v-OM-FP was 
obtained after Immunization of BALBc mice with 
rHERV-env-OM-FP and generation of hybrldomas. This mAb 
exhibited reactivity with rHERV-en v-OM-FP but lacked 
reactivity with p-gal actosl dase . Other bacterial 
proteins extracted from IPTG-1nduced E.coll trans- 
fected with the plasmld pAX without Insert were also 
not recognized. 

Furthermore, antl-HERVl recognized the 37kD envelope 
protein after cleavage of rHERV-en v-OM-FP with 
en do proteinase Xa. 

By means of an ELISA this mAb has been Identified as a 
mouse IgM mAb. 
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IMMUNOPRECIPITATION OF A 67KD GLYCOPROTEIN FROM HUMAN 
CARCINOMA CELL LINES 

The human breast carcinoma cell line T47D, either 
untreated or after stimulation with es trad 1 o 1 /pro- 
gesterone, as well as the Hep2 (human laryngeal 
carcinoma), HELA (human squamous cell carcinoma), MCF7 
(human breast carcinoma), Ray1 (human B-lympho- 
blastold) and the Ag8.653 (mouse myeloma) cell lines 
were lysed and the 1mmunoprec1p1 tated with the 
antl-HERVl mAb. From all these cell lines, with 
exception of Rajl and Ag8.653 cells, a 67kD protein 
could be precipitated with the antl-HERVl mAb, but not 
with a control mAb from the same Ig-subclass (igM). 
Stimulation of T47D with estrad 1 ol /progesterone 
strongly enhanced the expression of the 67kD protein 

Treatment of the 67 kD-prote1n with endoprote 1 nase F 
reduced the ra. w. to 58-60kD, Indicating the presence 
of N-I1nked carbohydrate moieties of at least 7-9kD 
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In the present report, we describe the detection of a 
67kD antigen 1n the estradl ol /progesterone treated 
human breast carcinoma cell line T47D and 1n the 
carcinoma cell lines HELA, Hep2 and MCF-7 by a mAb 
raised against a recombinant protein encoded by the 
outer membrane part of a HERV-K-env gene. 

For the generation of a recombinant HERV-K-env- 
outer-membrane protein ( rHERV-env-OM-FP) we used the 
pAX-expressI on-vector system, because It allows high 
"level express Ion of a 3— gal actcsi dase— FF In which the 
B-gal actosl dase part and the foreign-protein protlon 
are separated by a collagen "spacer" that facilitates 
Independent folding of the foreign protein during its 
syntheses. A further advantgage Is that the FP could 
be cleaved by FXa Into a B-gal actosl dase-col 1 agen- 
spacer protein and the foreign protein. Our Insert 1s 
slightly different from the published HERV-K10+ 
sequence, as It contains 2 EcoRI sites which are not 
present 1n HERV-K1 0+ and at least 1n the 2O0th 
base-position form the 3'-term1nus. 
(Ono, M., Yasunaga, T., Mlyata, T. & Ushlkubo, H. 
( 1986) J . Virol. 60, 589-598). 

The env part of rHERV-env-OM-FP has. a ra. w. of 37kD, 
Indicating that the 959bp Insert was fully translated 
without Internal termination. This protein represents 
the translatlonal product of nt. 6791 to 7749, thus, 
86,5% of the whole outer membrane portion 
(nr -6733-7842, ref. (Ono, M.,Yasunaga, T . , Mlyata, T. 
& Ushlkubo, H. (1986) J. Y1rol. 60, 589-598) of the 
HERV-KlO-env gene. It seems likely that that a 
complete outer membrane protein has 
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a peptld core of approximately 43KD and carbohydrate 
moieties of 25 kd since the outer membrane env gene of 
HERV-K10+ contains 7 possible gl y cos 1 1 at 1 on sites* By 
treatment with Endoglycosl dase F we could reduce the 
molecular weight of the 67kd protein to about 59kd. 
However, 1t seems possible that the gp67 1s not 
completely degl ycos 1 1 ated, since the Endogl ycosldase F 
treatment was performed on an immobilized 
ant 1 body /an 1 1 gen complex. 

T47D cells, established from pleural effusion from a 
human breast cancerpat 1 ent , have receptors for 
estrogen, progesterone and androgen (Keydar, I*, Chen, 
L. Karby, S., Weiss, F.D., Delarea, J., Radu , M . 
Chaltchek.S. S Brenner, H.J. (1979) Eur. J • Cancer 15, 
659-670) . 

In these cells HERV-K-mRNA transcripts had already 
been detected, but only at a basal level when the 
cells were kept m normal tissue culture medium 
supplemented with 10%FCS. This expression could be 
increased when the cells were treated with lOnM 
estradiol on day 1 and lOOnM progesterone on day 2. 
mRNA-transcr Ipts for HERV-K have also been described 
in Hep 2 and HELA cells, whereas the MCF-7-cell line 
has not been examined (Ono. H . , Kawakaml, M . a. 
Ushlkubo, H. ( 1987) J . Virol. 61, 2059-2062). 
This 1s in line with our description of the distri- 
bution of the 67kD antigen, characterized by our 
antl-HERVl .mAb. The expression of our 67kD antigen 1n 
T47D was also up regulated by the combination of 
estradiol and progesterone. 

Particles containing "reverse transcriptase activity" 

as well as otfaer structural features of retroviruses 
and therefore termed RVLP are reHeased frora T 47D 
cells depending upon stimulation with estradiol 
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followed by progesterone. One antigen associated with 
PVLP, gp68, has been Identified to be recognized by a 
polyclonal antibody raised agalns the MMTV-en v-gp52 
(Segev, N., Hlzl, A., ICIrenberg, F . & Keydar, I., 
(1985) Proc. Natl .Acad. Scl .USA 82, 1531-1535). 
A mAb (H23) has been raised against T47D-RVLP which 
was found to recognize a 68kD glycoprotein associated 
with T47D-RVLP . In the sane study (Keydar, I., Chou, 
C.S., Hareuvenl, M . , Tsarfaty, I., Sahar, E. Selzer, 
G. f Cha1tch1k, S. & H1z1, A. (1989) 
r r oc • ncti i • acciu • 9c i . uoa oq, ud^-iouo; u waa 
speculated that the gp68 recognized by the 
ant 1 -MMtY-gp52-ant 1 serum and the gp68 detected by H23 
are very similar and possibly Identical. In this 
publication, the cell-line T47D are described In 
detail. In contrast to those findings, a later study 
revealed that the H23 mAb recognized two high 
molecular mass proteins <>200kD) from T47D cell 
extracts and culture super natants . Furthermore, It was 
found that H23 did not recognize a MMTV protein which 
1s explained by an only restricted similarity of a few 
epitopes between MMTV and T47D-RVLP . Sequences derived 
from cDNA clones Isolated by 1 mmunoscreen 1 ng with the 
H23 mAb revealed that H23 recognizes a muc1n-!1ke 
epithelial tumor antigen. However, the H23 mAb 
demonstrated a high spedflty for breast carcinoma 
t 1 ssue, 
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but 1t has also been detected on the surface of T47D 
cells as well as 1n culture supernatants and In 
pleural effusion fluids from breast cancer patients. 

We assume that our gp67, which Is characterized by the 
ant1 -HERVl-mAb, 1 s located mainly Intracellular, since 
we could not precipitate labeled antigen from 
surface-labeled cells. Furthermore, the antigen was 
not detected by 1 mmunoprec 1 p1 tat 1 on with our mAb 1n a 
pleural effusion fluid of a patient with breast 

CflnfiAr . Thn riot flr't i nn r% -f fhlc rt a * a 4 n K \m 4 « »4 4 4» 

"— — — — «» w «. . w.. w • w ■ • • w • w v S» • •* *S Jf IIIMtlCWW 

Immunofluorescence and 1 mmunohl stocheml stry has also 
been unsuccessful. One possible explanation could be 
that the epitope of antl-HERVl 1s blocked by an 
associated, retrovlrally or chromosomal 1 y encoded 
protein and only lysis, as done by the immunopre- 
dpltatlon experiments, liberated the site recognized 
by our mAb. Some Immunofluorescence or 1 mmunohl sto- 
cherolstry fixation procedures also result 1n a high 
unspeclflc background when an IgM mAb is used. 
Several facts support the hypothesis of Ono, M. et al , 
that RVLP or at least the RVLPgp68, recognized by 
ant 1 -HMTV-gp52 , may be encoded by an active 
HERV-K-provlrus: 

(a) HERV-K-genomes have (especially In the env-reg1on) 
significant relationship to MMTV with respect to 
their deduced amino adds and structure, 
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(b) antibodies to MMTV have been shown to crossreact 
with T47D-RVLP 

<c) transcription HERV^-K-genomes as well as the 

production of RVLP are induced on T47D cells by 
treatment with estradiol and progesterone and 

(d) our description of a 67kD antigen that possibly 1s 
related or Identical to the gp68 recognized by 
ant1-MMTV-gp52 and that 1s recognized by a mAb 
established against a recombinant 
HERV-K-env-outer-membrane-prote1 n . 

During biosynthesis the precursor protein may be split 
into an outer membrane glycoprotein and a 
transmembrane glycoprotein by a virus-encoded 
protease, as It has been demonstrated for many 
retroviruses Including MMTV and HIV. 
The H23 epitope seems to be restricted to breast 
carcinoma tissue, whereas gp67 Is also found In 
carcinoma cells of other than breast origin. The 
presence of H23-ant1gen in these cell lines has not 
yet been described In the literature. The breast 
carcinoma speclflty of the H23 mAb may be due to an 
epitope variability of the broader distributed 
epithelial tumor antigen. 

Finally, 1t seems likely that different HERV-K-provl - 
ruses encode for en v-glycoprotel ns which may differ 
from each other 1n respect to cellular location, 
distribution, and reactivity with distinct mAbs. 
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ABBREVIATIONS 

Bsa bovine serum albumlne 

ELISA enzyme linked sorbent assay 

FP fusion protein 

PXa endoprotel nase Xa (blood 

coagulation factor Xa) 

HERV human endogenous retrovirus 

!PXG isopropyl-p-D-th1ogalactopyranos1 d 

M — » *» *» .m #* 1 ant fhAHv 

(IIAO UIU IIUV 1 u ll« I **••%» • w 

MMTY murine mammary tumor virus 

nt. nucleotide position 

PAGE polyacryl ami d-gel el ectr ophoresl s 

PBS phosphate buffered saline 

PCR polymerase chain reaction 

RVLP retrovirus-! ike-par tides 

RNA ribonucleic add 

tRNA transfer ribonucleic add 

Ig Immungl obul 1 n 
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Claims 

1. Monoclonal antibody, characterized 1n that 1t is 
specific versus a glycoprotein of human tumor 
eel Is. 

2. Glycoprotein or protein, characterized 1n that 1t 
Is encoded by a human endogenous retrovirus 
K-envel ope-gene . 

3. Process for the production of a protein or a 
glycoprotein according to claim 2, characterized 
In that a pax-vector Is expressed and hybridized 
according to per se known methods, the resulting 
plasmld 1s transfected to E.coll TG2-stra1n and 
the protein Is expressed by the bacterium and 

1 sol ated . 

4. Use of the monoclonal antibody, according to claim 
1, for the diagnosis and treatment of cancer. 
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5. Medicament for the treatment of Cancer! containing 
a monoclonal antibody according to claim 1 and the 
usual fillers and auxiliaries. 

6* Process for producing a medicament according to 
claim 5, characterized 1n that the monoclonal 
antibody 1s processed In the usual way with 
conventional fillers and auxiliaries. 

7. A monoclonal antibody as claimed. in claim 1 
substantially as hereinbefore described with 
reference. to the examples. 

8. A glycoprotein or protein as claimed in claim 2 
substantially as hereinbefore described with 
reference to the examples. 

9- A process as claimed in claim 3 substantially 
as hereinbefore described with reference to 
the examples. 
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